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ZOOLOGY 
Anabaenopsis Raciborskii Woloszynska 
in Minnesota Lakes 
HIDBERT HILL ,., 
ABSTRACT -Anabaenopsis Raciborskii Woloszynska has been observed in Lakes n~ar Minneapolis, 
Minnesota, during the period 1966-1969. The variations found are described. This alga has not 
previously been described from the Great Lakes States. • 
This species was first described by Woloszynska 
(1912) from a lake in Java. It also has been described 
by Skuja from Asia Minor (1937) from lakes i~ Burm_a 
(1949), and by Kogan (1956) from Turkmenia. Des1-
kachary ( 1959) notes observations in India . Prescott 
(Prescott and Andrews, 1954) described a very similar 
species, A. seriata, from a Kansas lake . 
The author first recognized the alga in Starring Lake, 
Hennepin County, Minnesota , in July, 1966. It has been 
observed in Starring Lake and in other lakes and ponds 
of the same vicinity, listed in Appendix A, during each 
season, 1966-1969, inclusive. All of the habitats in whi~h 
it has been found in Minnesota are shallow and eutroph1c. 
In view of the sequence of observations given above, it 
is reasonable to speculate that A . Raciborskii may have 
reached Minnesota in shipments of tropical fish. 
The abundance of A. Raciborskii in the Minnesota 
habitats has varied greatly from season to season, e.g., the 
alga was plentiful in Pond 1 in 1967, but was no~ found 
there at all in 1969. It appears in the plankton in July 
and disappears about November 1. It has never been 
seen during other months of the year. 
The Minnesota A . Raciborskii is illustrated in Figure 
1, aa-ee, and in the microphotographs of Figure 2. Its 
dimensions are given in Table 1 together with other pub-
lished measurements. 
A. Raciborskii is characterized by its spear-point-like 
terminal heterocysts. These have a hyalinc envelop con-
taining a blue-gray ogivally pointed protopla_st. Some 
separation of the envelop from the protoplast 1s usua_Uy 
evident (Figure 2,a). Heterocysts appear before the akm-
etes do often at both ends of the trichome. They persist 
after akinetes form (Figure 1, aa and cc, and Figure 2, 
d). 
The akinetes are oval or barrel shaped. They usually 
have several large globular inclusions. Akinetes form near 
the ends of trichomes, often near both ends of a trichome. 
There may be one akinete or several in series, five in 
series have been seen. The young akinetes develop to-
wards the trichome terminus (Figure 1, cc, dd, and ee; 
and Figure 2, f). . 
The cells of A. Raciborskii are relatively long, their 
lengths about 2-5 times their diame!e~. There i~ little or 
no indentation at the septa, in fact 1t 1s often difficult to 
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distinguish the septa. The cells contain prominent gas 
vacuoles which appear as elongated masses parallel to 
the cell walls. The terminal cells, in the absence of hetero-
cysts, are characteristically ogiva!Iy pointed. However, 
rounded terminals are common, probably the result of 
breakage, or loss of the heterocyst (Figure 1, aa) . 
A . Raciborskii varies somewhat in its different habitats. 
Table 1 shows that in Ponds 1 and 2 it is consistently 
smaller in diameter and in length than it is in the Chaska 
Puddle and in Starrino Lake. In this light, it is interesting 
to note that Skuja's alga , Table 1, b, is much smaller in 
diameter than the alga described by Woloszynska, Table 
· 1, a. Geitler ( 1932) in this connection commented that 
the spread of diameters given by Woloszynska is uncom-
mon, and likely indicates two species. 
Figure 1, a, b, c, is an alga, found in some Minnesota 
habitats with A. Raciborskii, which appears to belong to 
the genus Raphidiposis , i.e. it apparently doe~ n?t ha_ve 
heterocysts. The alga is shown here because its 1dent1fi-
cation is not positive; it may be some phase of A. 
Raciborskii. 
This Genus is confused. Various attempts to revise it 
have been made, but without general acceptance, ( Geit-
ler, 1942; Huber-Pestalozzi , 1938; Komarek, 1958). 
Terminal heterocysts are a characteristic of the Genus. 
However, the Genus now contains species in which the 
heterocysts are formed intercalary in pairs. In these 
breakage between the pairs provides new trichomes hav-
ing terminal heterocysts. The Genus a_lso contains spe~ies 
in which the heterocysts are formed singly from terminal 
ce!Is (Figure 3) . It also contains species with trichomes 
that are normally coiled, and species with trichomes th~t 
are norma!Iy straight. Woloszynska ( 1912) and SkuJa 
(1937) saw some coiled form of A. Raciborskii. Skuja 
(1949) did not see coils in specimens from Burma. 
Coiled forms have never been seen in the Minnesota alga, 
nor did Prescott (19 54) see them in A. seriata. A dis-
tinguishing characteristics of Prescott's alga is the_ akinete 
adjacent to the terminal heterocyst. Kogan (19::,6) and 
Desikachary (1959) however reported that one or more 
ce!Is separate the akinetes from the apex. 
Part of the difficulty arises no doubt from the apparent 
fact that most, if not all, of the reports on A. Raciborskii 
have been based on observations limited to a very short 
period of time. With this in mind, it is hoped that the 
following observations of A. Raciborskii made in Star-
ring Lake will help to clear the air: 
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TABLE 1 - ANABAENOPSIS sp. 
Place Length u CeUsu Heterocysts u Akinetes u 
I. Starring Lake 
2. Chaska Puddle 








2.8-3 X 6.9-14 
(2.8 )-3-3. 7-( 4.5) 
X 8-12 
( 1.8 )-2-2.5 




a. A. raciborskii mostly less 
than 200 u. 
to 150 u 
60-150 u 
X (3.5)-5-13 
2.5-4 X 2.5-16* 
X 7-1 J 
2-2.5 X 5-7 
X 8.5-13-(20) 
3-5.2 X 9.2-13** 
b. A . raciborskii 
l:. A. raciborskii 
d. A. seriata .... ... . . ... . to 80 u 
2-3 X 2-12* 
2.4-3 X 5.4-10.6 
2.5-2.8 X 7.5-10 
2-2.7 X 6-12 
2.2-3 X 4-11 
3 X 4.6-5 
not seen 
3.3-4 X 7-11 
3-3.5 X 9-16 
a. As reported by Woloszynska ( I 912) from Java lakes. 
b. As reported by Skuja (1937) from Mediterranean habitats. 
c. As reported by Kogan (1956) from Turkmenia. 
* Reported as 1-4 times diameter. 
* * Long ellipsoidal, as reported by Desikachary, ibid. 
Woloszynska did not see spores. 
AUGUST 10, 1969 No akinetes found. Heterocysts 
forming, Figure 3, a, b, c, d. 
SEPT. 11, 1969 A few akinetes beginning to form, 
Figure 3, e. Many trichomes had one terminal hetero-
cyst, a few had heterocysts at both ends. 
SEPT. 21, 1969 Many akinetes seen, almost all single 
and adjacent to a terminal heterocyst, Figure 1, aa, and 
Figure 2, d. 
OCT. 14, 1969 Many akinetes, most single, some 
' double or triple, all separated from the apex by one 
or two cells, Figure 1, ee, and Figure 2, b, e, f. 
OCT. 23, 1969 A. Raciborskii had disappeared from 
the planton. 
An intriguing question is how the trichomes get from 
stage 3 above to stage 4, i.e., from a condition in which 
the akinete is tem1inated by a heterocyst to one in which 
it is terminated by vegetative cells. There are many indi-
cations in the shapes and conditions of the terminal cells 
which suggest that these cells are formed from the ter-
minal heterocysts (Figure 2, f). However, a less drastic 
explanation is also available. At stage 3 a small propor-
tion of the trichomes had terminal heterocysts separated 
from a forming akinete by one cell, as in Figure 1, cc. 
I 
C 
These cells may have provided the terminal structures 
seen after the heterocysts were lost in stage 4. It is nec-
essary, however, if this is a complete explanation, that aU 
the akinetes adjacent to heterocysts seen in stage 3 had 
ripened and disappeared between stages 3 and 4, for there 
were no terminal akinetes in stage 4. 
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FIGURE 1. aa to ee. Anabaenopsis Raciborskii. a to c. Raphidiopsis sp aa. Heterocyst is sometimes adjacent to 
the akinete. Massive, elongated appearance of gas vacuoles indicated in some cells. bb. Sterile trichome with het-
erocyst. cc. Immature akioetes, heterocyst both ends of a trichome are frequent. dd,ee. Akinetes developing at the 
base of the apical structure. 
Journal of, Volume Thirty-six, Nos. 2 and 3, 1969-1970 81 
FIGURE 2. a,b,c. A. Raciborskii from Pond 2. d,e,f. Raciborskii 
from Starring Lake. All ( a-f) are at the same magnification, as 
indicated. a. Heterocyst and cells. b. Terminal portion of fertile 
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adjacent to akinete. e. Terminus. The remote apex of the trichome 
is similarly ogival, compare to c. above. f. Young akinetes develop 
towards the apex. 
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FIGURE 3. Stages in heterocyst formation. a,b,c,d, Starring 
Lake, Aug. I 0, I 969. e, Mature heterocyst adjacent to form-
ing akinetes, Starring Lake, Sept. 11, 1969. 
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Appendix A. 
Minnesota Lakes in which Anabaenopsis Raciborskii 
Woloszynska has been observed. 
Starring Lake, Hennepin County. 
Chaska Puddle, a small Pond left by the reced-
ing Minnesota River near Chaska. 
Lake of the Isles, in Minneapolis. 
Galpin Lake, Hennepin County. 
Pond I, in Excelsior, Hennepin County. 
Pond 2, in Excelsior, Hennepin County. 
Kerber Pond, adjacent to Lotus Lake, Carver 
County. 
This alga has been observed in samples from Lake 
Minnetonka by Mrs. Kathi Baker, Department of Ecol-
ogy, University of Minnesota. 
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